Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.040; wR factor = 0.102; data-to-parameter ratio = 15.9.
The title compound {systematic name: ethyl N-[N-(3-phenyl-1H-1,2,4-triazol-5-yl)carbamothioyl]carbamate}, C 12 H 13 N 5 O 2 S, exists in the 3-phenyl-5-thioureido-1H-1,2,4-triazole tautomeric form stabilized by intramolecular hydrogen bonding between the endocyclic NH H atom and the thioureido S atom. The molecular structure is also stabilized by intramolecular N-HÁ Á ÁO C hydrogen bonds arranged in an S(6) graph-set motif within the carbethoxythiourea moiety. The mean planes of the phenyl and 1,2,4-triazole rings make a dihedral angle of 7.61 (11) . In the crystal, the molecules form two types of inversion dimers. Intermolecular hydrogen bonds are arranged in R 2 2 (6) and R 2 2 (8) graph-set motifs, together forming a network parallel to (111).
Related literature
For the synthesis, tautomerism and crystal structure studies of related 1,2,4-triazoles, see: Dolzhenko et al. (2007 Dolzhenko et al. ( , 2009a . For the structures of related carbethoxythioureas, see : Huang et al. (2009) ; Lin et al. (2004 Lin et al. ( , 2007 ; Su et al. (2006) ; Zhang et al. (2003 Zhang et al. ( , 2007 . For the graph-set analysis of hydrogen bonding, see: Bernstein et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 2, (Dolzhenko et al., 2009a) and crystalline state (Dolzhenko et al., 2009b,c) is a subject of our continuous investigations. Recently, we reported the crystal structure of 3(5)-amino-5(3)-phenyl-1H-1,2,4-triazole (Dolzhenko et al., 2009b) . Both 3-amino-5-phenyl-and 5-amino-3-phenyl-1H-1,2,4-triazole tautomeric forms were found to coexist in the crystal. Herein we study the related structure with carbethoxythiourea moiety presented instead of the amino group. Due to annular tautomerism, there is theoretical possibility for existence of three tautomer- Table   1 ) are arranged in a S(6) graph-set motif (Bernstein et al., 1995) compare to the C9-N5 bond (1.3811 (18) Å). The configuration of the carbethoxythiourea group of the title compound is similar to those reported for the similar structures (Huang et al., 2009; Lin et al., 2007; Lin et al., 2004; Su et al., 2006; Zhang et al., 2007; Zhang et al., 2003) . The triazole ring and the thiocarbonyl lie in (Z)-configuration across the thiourea C9-N4 bond; while the carbethoxy and thiocarbonyl groups adopt (E)-configuration across the C9-N5 bond. This configuration is stabilized by an intramolecular N4-H···O2═C10 hydrogen bond ( Figure 3 and 4, Table 1) making a S(6)graph-set motif, which is common for carbethoxythioureas (Huang et al., 2009; Lin et al., 2007; Lin et al., 2004; Su et al., 2006; Zhang et al., 2003) .
In the crystal, the molecules form two types of cyclic dimmers ( Figure 4 , Table 1 ). The N2-N3H sides of two molecules are connected by intermolecular hydrogen bonds making the R 2 2 (6) graph-set motif. Atom N5 is also involved in intermolecular N-H···S interactions with the thiocarbonyl atom S1 of adjacent molecule making another pair with the R 2 2 (8) graph-set motif similar to those observed in other carbethoxythioureas (Huang et al., 2009; Lin et al., 2007; Lin et al., 2004; Su et al., 2006; Zhang et al., 2007; Zhang et al., 2003) . Together, these hydrogen bonds connect molecules in a network parallel to the (111) plane.
supplementary materials sup-2 Experimental
The title compound was synthesized by nucleophilic addition of 3(5)-amino-5(3)-phenyl-1H-1,2,4-triazole (Dolzhenko et al., 2007) to ethoxycarbonyl isothiocyanate in DMF solution at room temperature (Figure 1) . Single crystals suitable for crystallographic analysis were grown by recrystallization from toluene.
Refinement
All the H atoms attached to the carbon atoms were constrained in a riding motion approximation [0.95 Å for C aryl -H, 0.99 Å for methylenic protons and 0.98 Å for methyl group; U iso (H) = 1.2U eq (C aryl ), U iso (H) = 1.2U eq (C methylenic ) and U iso (H) = 1.5U eq (C methyl )] while the N-bound H atoms were located in a difference map and refined freely.
Figures

Fig. 1. Synthesis of N-carbethoxy-N'-(3-phenyl-1H-1,2,4-triazol-5-yl)thiourea.
Fig. 2. Annular tautomerism in N-carbethoxy-N'-(3(5)-phenyl-1(4)H-1,2,4-triazol-5(3)-yl)thiourea.
Fig. 3. The molecular structure of N-carbethoxy-N'-(3-phenyl-1H-1,2,4-triazol-5-yl)thiourea,
showing the atomic numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. 
Fig. 4. Crystal packing in the cell (view along axis a). ethyl N-[N-(3-phenyl-1H-1,2,4-triazol-5-yl)carbamothioyl]carbamate
Crystal data
